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1.1. Redundant combinatorial libraries in identifying high quality hits
One bead one compound (OBOC) libraries are created by a solid
phase split and mix synthesis protocol that generates a library
wherein each bead displays one unique library component.
Although initially developed for the synthesis of peptide libraries,
the approach has been successfully applied to other oligomeric
materials including peptoids and oligonucleotides. The compounds
are usually synthesised on beads with a hydrophilic surface, such
as TentaGel, so that they can be screened directly with a protein
target of choice without any need to ﬁrst cleave the material from
the bead surface. By using ﬂuorescently tagged protein, hit com-
pounds are readily identiﬁed by a change in ﬂuorescence on an
individual bead. Hit compound structures can be identiﬁed by
Edman degradation or mass spectrometry. This efﬁcient screening
method can be compromised by a number of technical issues, not
least of which is the frequent observation of false positives. A
recent publication provides a strategy that successfully reduces
the frequency of false positives with in OBOC library screening [1].
False positives occur in the screening of OBOC libraries when a
bead shows a signiﬁcant ﬂuorescence in the assay, but following
structural determination and resynthesis the compound proves
to be at best only a weak binder. If such false hits occur with a high
frequency, this can be responsible for signiﬁcant wasted effort in
the pursuit of inactive compounds. The authors of this recent pub-
lication speculated that such false positives might be a conse-
quence of variability in the display of the covalently attached
compounds on individual beads. To investigate this hypothesis,
they synthesised a peptoid sequence previously discovered to bind
to a lung cancer antibody ligand on a number of TentaGel beads.
When incubated with anti-IgG conjugated to red Qdots655, there
was signiﬁcant variation (up to 20-fold) in the intensity of the ﬂuo-
rescence on individual beads. The peptoid was in fact a very weak
binder to IgG, and the ﬂuorescence was only clearly apparent on
the rare bead that displayed unusually dense amounts of the
peptoid sequence. This heterogeneity of response was especially
apparent with bivalent targets, where additionally there is a
considerable avidity effect in the binding.
The solution proposed to counter false positives originating
from bead heterogeneity, was to generate redundant libraries, inhttp://dx.doi.org/10.1016/j.comche.2014.06.002
E-mail: nterrett@ensembletx.comwhich several beads display the same peptoid sequence. If beads
display real active ligands, there should be multiple beads identi-
ﬁed bearing these sequences, providing a clear indication of which
compounds merit synthesis. False positives would likely occur on
highly ﬂuorescent beads only once, and thus would be less attrac-
tive compounds for synthesis.
This approach was applied to the synthesis of library screened
against an antipeptoid IgY antibody doped into chicken serum.
Amongst all the beads that displayed ﬂuorescence, four sequences
were represented more than once, and these compounds were
structurally related, revealing a likely authentic structure–activity
relationship. Following resynthesis, all four compounds were dem-
onstrated to be high afﬁnity ligands for the anti-peptoid antibody.
Overall, it appears that the strategy of using redundant libraries
and pursuing only those hit structures that occur on multiple
beads will lead to a signiﬁcant reduction in false positives.
2. A summary of the papers in this month’s issue
2.1. Polymer supported synthesis
A solid-phase synthesis of 3-hydroxyquinolin-4(1H)-one deriv-
atives has been described. Primary and secondary amines,
3-amino-4-(methoxycarbonyl)benzoic acid and 2-bromo-1-(4-
chloro-3-nitrophenyl)ethanone were used as starting materials,
and the ﬁnal compound structures were designed based on infor-
mation obtained from structure–activity relationship studies of
similar cytotoxic derivatives. Representative compounds were
subjected to in vitro screening of cytotoxic activity against various
cancer cell lines, and the results obtained have been discussed [2].
2.2. Solution-phase synthesis
A facile and efﬁcient method for the preparation of 3,4,6,7-
tetrahydro-9-(1,2-dihydro-2-oxoquinolin-3-yl)-2H-xanthene-1,8-
(5H,9H)-diones from substituted 2-chloro-3-formylquinoline and
1,3-cyclohexanedione or dimedone in water at 90 C using a paral-
lel synthesiser has been reported. This methodology offers the
combination of a tandem-cascade methodology, high yield, and
operational simplicity [3].
A new library of pyrano[c]chromenes containing an aroyl group
has been synthesised by a novel multicomponent process involving
the reaction of various aryl glyoxals with 4-hydroxycoumarin
and malononitrile. The reactions were catalysed efﬁciently by
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good to excellent yields [4].
The Hayashi–Jørgensen organocatalyst has allowed a sulphonyl
Nazarov reagent to participate in a Diels–Alder reaction with an
unsaturated aldehyde to afford highly functionalised chiral cyclo-
hexa-1,3-dienes. This approach has been applied to the preparation
of different bicyclic- and tricyclic compounds in a diversity-
oriented synthesis [5].
A concise and efﬁcient synthesis of novel bicyclic pyrroles has
been achieved by PdCl2-catalysed cyclic condensation of six-
membered heterocyclic ketene aminals (HKAs) or seven-membered
HKAs with ethyl 2,3-diiodoacrylate and diethyl 2,3-diiodofumarate
in the presence of Cs2CO3, respectively. A series of novel bicyclic
pyridones have also been obtained via ﬁve-membered HKAs with
diethyl 2,3-diiodofumarate under optimised conditions in moder-
ate yields. These reactions are the ﬁrst application of a transition
metal to catalyse formation of a bicyclic pyrrole library via a
condensation reaction [6].
2.3. Scaffolds and synthons for combinatorial libraries
An efﬁcient multigram scale synthesis of a new asymmetric tri-
azacyclophane scaffold, the ATAC (Asymmetric-TriAzaCyclophane)
scaffold, bearing three selectively removable groups has been
reported. The scaffold is slightly more rigid than the more fre-
quently used TAC (TriAzaCyclophane) scaffold. The synthesis of
the required triamine is high yielding without difﬁcult steps or
puriﬁcations and was also applied to a much improved synthesis
of the original TAC scaffold. The rigidity of the triazacyclophane
ring in both TAC and ATAC scaffolds has also been investigated
using variable temperature 1H NMR experiments [7].
2.4. Solid-phase supported reagents
A recent paper describes the silica supported lanthanum triﬂate
(Ln(OTf)3-SiO2) promoted synthesis of 5-substituted 1H-tetrazoles
via [3+2] cycloaddition between aromatic/heteroaromatic nitriles
and sodium azide. The reaction is high yielding, facile, and straight-
forward and the non-toxicity, recovery, and reusability of the cat-
alyst for three continuous cycles are noteworthy features [8].
An environmentally friendly continuous-ﬂow protocol for the
Suzuki coupling of boronic acids and aryl halides under ligand-free
conditions using solid-supported palladium has been presented.
The process described uses very simple reaction conditions and
equipment setup and can be readily scaled up to provide multi-
gram quantities of products containing low levels of residual palla-
dium [9].
The preparation of a swelling pearl-like styrene-4-vinylbenzyl
chloride copolymer cross-linked by tetra(ethylene glycol)-bis
(4-vinylbenzyl)ether has been described. The 200–800 lm poly-
mer was used to anchor (1R,2R)-1-amino-2-(2,3-dihydro-1H-isoin-
dole-2-yl)-1,2-diphenylethane by a covalent bond, and the product
was subsequently transformed into the corresponding complex
with Cu(II) acetate. This complex was used for catalysis of the
Henry reaction of functionalised aldehydes with nitromethane in
ethanol. The 2-nitroethanol products were formed in quantitative
yields with enantiomeric excess values of up to 96% [10].
2.5. Novel resins, linkers and techniques
No papers this month.
2.6. Library applications
A new series of sulphur, selenium and tellurium peptidomimet-
ic compounds have been prepared employing Passerini and Ugiisocyanide-based multicomponent reactions (IMCRs). These reac-
tions were clearly superior to conventional methods traditionally
used for organoselenium and organotellurium synthesis, such as
classical nucleophilic substitution and coupling methods. A novel
library of sulphur-, selenium- and tellurium-based pseudopeptides
has thus been prepared, and the compounds are of considerable
biological interest because of suspected anticancer and antimicro-
bial activities [11].
It has recently been described that some (thiazol-2-yl)hydra-
zones act as antiprotozoal, antifungal and anti-monoamine oxidase
agents as well as general control non-derepressible 5 (Gcn5) his-
tone acetyltransferase (HAT) inhibitors. With the aim of identifying
additional HAT inhibitors more potent than the initial prototypes,
several new (thiazol-2-yl)hydrazones including some related
thiazolidines and pyrimidin-4(3H)-ones have been synthesised,
and the whole library was tested against human p300 and PCAF
HAT enzymes [12].References
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